In this paper we present the results of two small scale, pilot studies which explore the use of a small hand-held monitor used for measuring the relative levels of the digestive enzyme, Amylase, in the saliva of a population of adolescent children with intellectual disabilities, who experienced a music concert. Our hypothesis was that experiencing the concert would significantly reduce the levels of stress in each individual and thus promote an increased level of wellbeing. The study also focussed on exploring the extent to which salivary amylase activity (SAA) can be measured and used as an indicator of relative changes in levels of stress and ultimately, to see the extent to which such measurements could give 'voice' to individuals with intellectual disability. In the event, our hypothesis was not supported in that participants did not display decreased levels of SAA to a level of significance. However, further analysis and triangulation of the initial results through the case notes of each individual suggested that in fact the SAA measures were accurate and that the expectation that all participants would respond in an identical fashion, had been un-realistic.
Services Human I. Background
Stress can impact in a negative way on the overall health and wellbeing of an individual (McEwan, 2008) . Authors such as Selye (1978) have described stress as the 'wear and tear' which impacts on the body with numerous studies highlighting significant links between high levels of stress and for example, cardiovascular disease (e.g. Rosmond & Bjorntorp, 2000) . Some authors have even gone so far as suggest that stress, and the way the body responds to it, are the two major factors which can negatively impact on health and well-being -even amongst young people ( Stress is usually recognised as incorporating two components. First, when the individual perceives what they consider to be a threat or danger and second, when the body responds to that perceived threat. Bodily responses have traditionally been categorised as 'fight or flight'; that is when the body prepares to either run from the perceived threat or to stay and confront it. Any perceived threat or fear (rational or irrational) activates the hypothalamic-pituitary-adrenocortical axis (HPA) resulting in a significant increase in the level of hormones being released into the blood stream; including cortisol, amylase and adrenaline. The effect of this increase in hormonal activity leads to an increase in heart rate and blood circulation and enables sugar and fat to be processed rapidly in case additional energy is required (Nader, Chrousos, & Kino, 2010) . In this respect, physiological changes can be a more accurate measure of bodily responses to stress.
The ability to talk about changes in our emotions and to explain and discuss the relative levels of stress and wellbeing we sense, is a difficult task for anybody. However, for an individual with a severe intellectual and / or physical disability, this can be very difficult. Problems with limited levels of language and vocabulary can be a major hurdle in explaining feelings, stresses and emotions and for individuals with additional issues, such as sight loss, the codes and practices associated with facial expressions and other Research into relative stress levels has often employed observations, rating scales and self-evaluation measures in order to investigate the level of stress experienced through exposure to a perceived threatening event. However, Monroe (2008) has pointed out that even amongst the most frequently tried and tested self reported measures (see for example Brown and Harris, 1978) , the chances of obtaining reliable data; "is generously, at best, even odds" (p.39). Therefore, the identification and use of biomarkers that respond to, and provide reasonably accurate, quantitative measures of changing stress levels are of value not only to future research but also to those involved in a wide range of Study number one explored the use of the salivary biomarker amylase, both as an indicator of stress and wellbeing in adolescents with severe intellectual disabilities but the study also enabled the piloting of the hand-held SAA monitor produced by the Nipro Co. Japan. Study number two employed a post hoc analysis of case notes carried out by the key workers for each individual participant. This second study was carried out in order to enable us to triangulate and augment data from study one and to further explore any anomalies arising from the results of first study.
The beneficial effect of music on reducing levels of stress is well documented (e.g. Thoma, La Marca, Bronnimann et al., 2013). Thus, given the fact that previous studies had identified the positive impact which musical experiences can have in reducing levels of stress, our hypothesis was that the levels of SAA in participants would reduce significantly as a result of partaking in a one hour musical event.
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Therefore, the two research questions of the study were as follows: 1) To explore any relative changes in levels of SAA amongst young participants with intellectual disabilities in response to a live musical event.
2) To explore the use of the hand-held amylase monitor as a means of measuring stress levels in participants with intellectual disabilities.
Ethical permission for the research was given by the UK university. As all participants were aged under 18 years old, permission was initially sought and gained from parents.
However, even where parental permission was obtained the final consent was left to each individual. Any participants who did not wish to take part at any point, was omitted from the sample.
II. Method -Study One
Our procedure involved collecting 102 measures of SAA, in a pre-post test design. All participants were adolescents enrolled in a state-run special school specifically catering for children with intellectual disabilities. Two professional musicians performed in the communal setting within the school. A small saliva sample was obtained from each participant both before and after a one hour music concert. Samples were collected using the designated spatula designed by Nipro Co. Japan, for use with the hand-held monitor.
Samples were collected by a member of the school staff who was known to the participant and all saliva samples were analysed immediately. In order to prevent any emerging bias, the collection of the SAA was carried out under 'blind conditions' -that is, the individual with responsibility for the saliva collection was trained in using the monitor and in recording the results, but they were not informed as to whether or not the results they obtained were positive or negative.
The intervention took place during the afternoon school session and lasted for one hour.
The timing of the event was crucial and took place between 1.30 and 2.30pm. Amylase is essentially a digestive enzyme and therefore increased levels of amylase are produced before and during meals for example. Subsequently, in addition to responding to stress, increased levels of SAA can be provoked by an expectation that food will soon be forthcoming e.g. when approaching a meal time; or the smell of food preparation throughout the institution, or any food or drink, other than water, consumed in between the pre-post event measure (see ). Therefore, the period between 1.30 and 2.30pm was critical in that this provided a window of opportunity between fixed meal times, with all on site food preparation having finished. In total, 102 SAA measures were taken; 51 pre-event measures and 51 post-event measures.
Services Human III. Results -Study One
Our hypothesis argued that the levels of SAA in each of the participants would decrease significantly as a result of experiencing a one hour musical event. All samples were analysed immediately using the hand held SAA monitor and readings recorded in SPSS. Since amylase activity varies significantly between individuals (e.g. as a result of medication or individual physical conditions), all data levels were converted into logarithmic values using log(x+1) in order to transform the data (see Robles et al., 2011 
IV. Considerations and Conclusions -Study One
In terms of the first research question, the pre-post test design did provide an indication of changes in levels of SAA amongst participants. However, results suggested that whilst there was a general trend towards supporting our hypothesis, this did not reach any level of significance with almost 40% of participants showing increased levels of stress -as indicated through an increase in their levels of SAA. There could be a number of reasons for this, but the most likely would be, first, that some error occurred during the saliva collection process. For example, a slight delay occurring between the time of the collection and the time of the analysis. Second, there could be an issue of reliability and validity with the hand held monitor and third, it could be that experiencing the live musical events, or some associated factor did in fact bring about an increase in the levels of stress experienced by the individual participants.
In consideration of the above, first we accept that an error in the collection of the saliva sample is always a possibility although the research team did provide training in this technique. Second, although it is possible that the had-held monitor was prone to a lack of reliability and validity, the extensive research done in development would argue Our focus here was to try to establish the extent to which the level of SAA measure, as recorded by the hand held monitor was accurate by comparing the SAA reading with case notes made by staff members in which experiences, other than the musical ones, could be exerting a level of influence. In this respect, the overall research design can be explained as 'sequential explanatory' (Creswell, 2008) . That is, a sequential design in which anomalies and unexpected results from an initial data analysis are more specifically explored and 'explained' through a more qualitative approach.
V. Method -Study Two
The data used in our second study consisted of an analysis of the case notes of each individual. Case notes on individual participants were prepared by all staff members as part of their normal professional duties and all personal or identifiable information was 
VI. Results -Study Two
Comparing the results of the SAA measure and the individual participant case notes enabled a more detailed account to be made of the individual participant experiences and enabled us to set the SAA measures into an overall context. Case notes were carried out as part of normal professional practice by key workers who were not aware of the purpose of the study. In this respect, key workers were not clear as to how comments could, or would add support to our hypothesis and therefore this limited the opportunities for key worker bias.
Participants with decreased levels
We accessed the case notes of a random sample of 10 (out of 32) case notes on participants who had recorded a decrease in their levels of SAA. In each case, there was evidence of situations in which the individual was affected by the music in a positive way.
Comments which reported participants displaying increased levels of cooperation, positive changes in mood, smiling and making other expressions of happiness and enjoyment frequently appeared in instances where the levels of SAA were seen to decrease. For example, 
Participants with increased levels
Of the 19 cases in which participants displayed an increase in SAA, a random sample of 10 case notes were again selected. In 7 of the cases, the detailed case notes supported (i.e. could have predicted) the idea that an increase in levels of stress had taken place as a result of one aspect of the concert, or an experience taking place within the concert;
suggesting that the SAA measure had in fact been accurate. The first common cause for the increase in stress related to the volume of the music. This was a feature that appeared in a number of cases, and proved to be an issue even amongst some of those who responded to the concerts with decreased stress levels. In the second category, the increase in stress appeared to be the result of some external event which either combined with the volume of the music or contributed to the level of stress. In three instances, no issues were reported which could explain an increase in stress and in each case, participants were not able to communicate a reason verbally. Case notes in these instances tended to focus on more clinical matters.
Overall, and in all but three instances, the increase or decrease in levels of SAA were supported by the wider context recorded within the case notes giving an indication that the actual SAA measure was generally, an accurate one. Further participant 'preferences'
-as evidenced by increased levels of activity, were expressed for music or songs with which participants were familiar, rather than non-familiar musical items and in addition,
we also noted that a number of the participants found the 'noise' rather than the 'music'
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Human to be too loud. That is, the response of the other audience members was the cause of the increased stress, rather than the actual volume of the music itself.
VII. Discussion
Thus, it appears that although the pre-post test results did not produce a significant result and therefore did not support our original hypothesis, it does seem that there is limited evidence to support the notion that the levels of SAA were an accurate measure of the levels of stress in individuals; given that those instances which displayed an increased level of SAA appeared to accounted for by other external factors and could have been predicted by the case notes. However, one further question to be addressed relates to the fact that whereas some participants did arrive at the event in an already stressful condition, the musical event did have a positive effect and a decrease in SAA was reported (see e.g. participants 2 & 5 above). Conversely, others arrived in a relatively non-stressed condition and found the event to be stressful and in these cases, an increased level of stress was recorded (see participant 4 & 7) . Two possible issues could account for this. First, the case notes were subjective and therefore whilst they did actually record incidents and possible indicators of experiences which could promote stress, we have no precise measure of how stressed / aroused the individual actually felt.
Second, there is also a further theoretical basis which links levels of stress to our ability to process and enjoy or tolerate music.
In order to understand this further theoretical explanation for the variation in SAA levels, we first need to report briefly on the theory of arousal and liking, as proposed by Wundt (1874) and Berlyne (1971 Berlyne ( , 1974 . Wundt proposed, and Berlyne adapted, an inverted 'U' curve which plots our levels of arousal against our liking or preference for a particular experience. Following Berlyne's (1971 Berlyne's ( , 1974 adapted theory, individuals display a liking / preference for a musical stimuli, that creates the "optimum" level of physiological arousal. The curve predicts that if the arousal level of the music is too low (e.g. slow and quiet), then we perceive the music to be boring and we dislike it. Correspondingly, if the arousal level is too high, for example if the volume of the music is too high or the music too complex, then we are equally likely to reject or dislike it.
However, within the reality of everyday life, each of us as individuals, tend not to begin an experience from the lowest point on the curve.
Daily events cause us to move in and out of different levels of arousal and therefore we also need to factor into the inverted 'U', the precise point at which we, as individuals, enter the 'U' curve. For example, if we are already highly aroused after an argument with a colleague, then we enter a particular experience at a higher point on the curve. This
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Human therefore affects the level and amount of additional arousal we are able to psychologically process. That is, according to the Wundt-Berlyne curve, we can process music that is far more complex and arousing when we are relaxed than when we are in a highly aroused, stressed or anxious state (see also Konečni, 1979; 1982; Konečni & Sargent-Pollock, 1976 ).
Thus, entering into an experience from an already existing state of high arousal can impact significantly on our preference / liking for that experience.
<Figure 1> Wundt/Berlyne Inverted 'U' of Liking against Arousal (1971) Based on this theoretical idea, we hereby suggest that the levels of stress experienced by each participant, could in fact be relatively, accurately reflected in the measures of SAA as measured by the hand-held monitor. That is, the musical event -or circumstances surrounding the context of the event, could act on the individual to reduce stress levels but also, depending on the level of arousal prior to the concert and / or the potential levels of arousal within the experience (e.g. volume, known/ unknown music, noise of the audience etc.), act to increase their apparent stress levels.
VIII. Conclusions
Therefore, we suggest that some aspects of musical experiences, or the public contexts in which they take place, can in some instances promote increased levels of stress, in the same way as they can also act positively and decrease levels of stress. In our study, some individuals were able to control this effect either through the use of additional aids such as ear defenders, or by removing themselves from the experience and returning as and when they wished to do so. By engaging in daily life, we are all subject to numerous, varied experiences and events which interact with, and impact on the level of arousal our bodies experience. Naturally, it appears that the individuals in our sample also responded effectively and normally to a plethora of additional experiences which impacted on their ability to process the musical material and in this respect, our
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Human hypothesis was unrealistic. In the same way that we, as individuals do not respond to our favourite piece of music in exactly the same way each time we hear it, our participants were also subject to the daily issues and impacts which engaging in society brings.
Similarly, we suggest that the information provided through the measurement of SAA can be, as Yamaguchi, Takeda 
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